INTRODUCTION
Behavioural and externalising disorders affect about 7% of those aged 9-15.
1 2 Conduct disorder, a severe form of externalising behaviour, has been highlighted as one of the most common psychiatric disorders among adolescents.
1 2 Conduct disorder causes severe functional impairment 3 and often presents with other disorders such as depression and anxiety. 1 3 Furthermore, evidence suggests that the prevalence of adolescent conduct problems has been increasing over the past 30 years. 4 More than 40 years ago, in her seminal book Deviant Children Grown Up, Robins showed that adolescents with conduct problems have a poor long term prognosis in adult life. 5 Individuals who had been treated for a behavioural disorder between 1922 and 1932 were not only more likely than control subjects to engage in criminal behaviour in adulthood but were also more likely to be divorced or separated, be in a lower social class, be unemployed or have financial difficulties, be more likely to abuse alcohol, and be more likely to be treated for psychiatric illness. 5 Subsequently, many prospective studies have replicated and extended these findings. Conduct problems in adolescence are associated with leaving school earlier or with fewer qualifications, [6] [7] [8] becoming a parent at a young age, 7-9 unemployment, 6-10 divorce or separation, 9 substance abuse, [7] [8] [9] [10] [11] [12] [13] [14] other psychiatric disorders including depression and anxiety, 7 8 11-16 and suicidal behaviour. 7 11 These individuals create a considerable economic burden to society, not only in terms of crime, but also with respect to additional needs in the areas of education, health, and welfare. 17 Conduct problems are more common in adolescent males, 1 6 18 and evidence from one study suggests that women with conduct problems in adolescence experience internalising and relationship problems in adulthood, while men experience externalising and economic problems. 18 While these studies paint a comprehensively poor picture of adult life for adolescents with conduct problems, the evidence is largely based on clinical or high risk samples from disadvantaged populations, 9 10 14 17 which include more severe cases. This bias can be overcome by studying externalising behaviour in population based samples that offer insights into milder forms of conduct problems and the full range of societal impacts. Many population based cohort studies have prospectively followed adolescents with conduct problems into adulthood, 6-8 11-13 but to date they have been able to report only on outcomes in early adulthood up to age 32. In addition, these studies tended to focus on those with severe conduct problems and not on individuals who engage in externalising behaviour that might not meet diagnostic criteria for conduct disorder. Evidence from New Zealand, however, suggests a continuum, with increasing externalising behaviour leading to increased likelihood of poor outcomes in adulthood. 6 7 We examined the adult lives of adolescents with mild and severe externalising behaviour as reported by their teachers, using repeat measures of mental health, social, and economic outcomes at ages 36-53 in a national birth cohort. We also identified sex specific differences in the outcomes of adolescent externalising behaviour.
METHODS

Sample
Our sample comprised the Medical Research Council National Survey of Health and Development (NSHD). The survey originally included every child born in England, Scotland, or Wales during one week in March 1946. A stratified sample of 5362 was selected from all singleton births to married women by taking a random one in four of all births to wives of manual workers and all births to wives of non-manual and agricultural workers. That sample has been prospectively studied on 17 occasions up to age 26, and additionally at ages 31, 36, 43, and 53. 19 Comparisons with census data show that the remaining cohort is broadly representative of all native born adults currently living in England, Scotland, and Wales. 19 We report on 3652 survey members whose behaviour was assessed at ages 13 and 15.
Externalising behaviour in adolescence
Teachers assessed externalising behaviour using questionnaires that were forerunners of the Rutter child measures. Individual items were rated by teachers as more frequent, the same as, or less frequent than other children in the class. These questionnaires have previously been subjected to factor analysis, with one factor defining severity of externalising psychopathology. 20 Confirmatory factor analysis for categorical data (normal ogive item response models) with MPlus Version 3.01 defined a similar seven item factor that included disobedience, lying, lack of punctuality, restlessness, truancy, day dreaming in class, and poor response to discipline.
We summed the seven items to create a scale score (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) , with higher scores representing more externalising behaviour. Cronbach's α was calculated for the scale at ages 13 and 15, with α of 0.69 and 0.75, respectively, indicating the scale was reliable. Adolescents were grouped into three categories according to this scale: those who scored below the 75th centile at 13 and 15 were considered to have no externalising behaviour, those who scored above the 93rd centile at either age 13 or 15 were considered to have severe externalising behaviour, and all others were considered to have mild externalising behaviour. We chose the 93rd centile to replicate the 7% prevalence of conduct disorder reported among adolescents of a similar age.
1 2 Though few data were available on externalising behaviour earlier in childhood, children identified by their teachers as engaging in externalising behaviour at ages 13 and 15 were more likely to have been labelled "aggressive" by their teacher at the age of 10 (odds ratio 2.2, 95% confidence interval 1.3 to 3.7 for mild externalising behaviour; 10.0, 6.0 to 16.6 for severe externalising behaviour) and more likely to have been labelled "aggressive" by their mother at the same age (1.8, 1.2 to 2.7, and 3.2, 2.0 to 5.2, respectively).
Outcomes
Mental health in adulthood-The survey measured mental health in adulthood using longitudinal latent classes, capturing experience of common symptoms of depression and anxiety at ages 36, 43, and 53. 21 Survey members were grouped into those who had no symptoms, mild-moderate symptoms, or severe symptoms in adulthood. In addition, survey members were asked if they had "ever suffered from nervous trouble" at ages 36 and 43. Finally, survey members were considered to be abusing alcohol at ages 43 and 53 if they responded positively to two or more items on the CAGE screening questionnaire. 22 Family life in adulthood-Survey members reported on their marital status at ages 36, 43, and 53 and also on their number of previous marriages, and were grouped into those with a single continuing marriage, those who had divorced at least once, and those who remained single. Survey members reported the age of their first child and were grouped into those who had a child during the teenage years and those who did not. At ages 36 and 43 they were asked if they were "happy with their family life. At ages 36, 43, and 53 survey members reported whether they had relationship difficulties with their spouse, children, or friends.
Employment and educational outcomes in adulthoodSocial class of the survey members in adulthood was based on the registrar general's classification of social class according to the current or last occupation 23 ; members were grouped into manual or non-manual social classes. Survey members also reported their employment status and whether they had financial difficulties at ages 36, 43, and 53. Highest level of education was recorded according to examination reports and self report at age 26. Survey members were grouped into those with no qualifications (that is, left school before completion) and those with some qualifications. 24 Global life adversity-We created a composite variable to capture global adversity in adult life. We followed methods used by others to measure "life success" 9 10 or "adult adjustment problems" 8 by adding one point for each negative outcome in adulthood: symptoms of depression or anxiety, self reported history of nervous trouble, alcohol abuse, divorce, teenage parenthood, unhappiness with family life, problems in relationships, lack of education qualifications, manual social class, unemployment, and financial difficulties. We report quarters of this summed scale.
Missing data
For the assessment of externalising behaviour we required complete information for the teacher rating questionnaire items at ages 13 and 15; consequently, we excluded survey members if they had missing data on any of the seven items, leaving a sample of 3652 (see figure) . Sample sizes for each comparison in the analysis depended on the number responding to the survey at various times in adulthood; survey members were permitted to re-enter the study after missing an outcome assessment in adulthood as long as they had the original assessment in adolescence. Of the sample of 3652, there were 2582 (70.7%) respondents at age 36, 2510 (68.7%) at age 43, and 2297 (62.9%) at age 53.
Statistical methods
We compared the three groups (no externalising behaviour, mild externalising behaviour, severe externalising behaviour, as rated by teacher) on several baseline and early childhood measures using χ 2 tests for dichotomous outcomes and the Kruskal-Wallis test for continuous outcomes. These measures included sex, father's social class (manual v non-manual), cognitive ability at age 8 (a previously used composite measure of reading, vocabulary, and arithmetic tests), 24 and symptoms of depression and anxiety at age 13 and 15 (a previously used composite measure of teacher reported symptoms). 25 Within each group, we compared individuals with complete data over follow-up with those with incomplete data using similar tests to assess bias.
Outcomes in adulthood are presented across the three groups. In cases where there were repeated reports on the same outcome, we combined these multiple reports into an ordinal scale. In cases where outcomes were rare, we collapsed categories to ensure adequate statistical power.
We compared adolescents with or without externalising behaviour using regression models with the externalising group defined as a three level categorical variable. We used logistic regression for binary outcomes and ordinal regression for ordinal outcomes. (The proportional odds assumption held for all ordinal regression models.) For marital history, we use multinomial regression because of three non-ordered categories (married, divorced, single). Odds ratios and 95% confidence intervals were additionally adjusted in the logistic model for sex, father's social class, cognitive ability, and depressive and anxious symptoms at age 13 and 15 as these factors differed between the externalising groups and might confound the relation between adolescent externalising behaviour and adult outcomes. Finally, we studied sex specific outcomes for all outcomes and investigated interactions between sex and externalising behaviour in the regression models for all outcomes.
All analyses were performed with Stata 10.0.
RESULTS
In the sample, 348 (9.5%) adolescents had severe externalising behaviour, 1051 (28.8%) had mild externalising behaviour, and 2253 (61.7%) had no externalising behaviour. Table 1 shows descriptive characteristics of the three groups. Adolescents with externalising behaviour were more likely to be boys, have a father from a manual social class, have lower cognitive ability, and were slightly more likely to report depressive and anxious symptoms. In all cases, characteristics of those with mild externalising behaviour fell between those with severe externalising behaviour and those with no externalising behaviour. Adolescents with externalising behaviour were less likely to provide complete data throughout the followup (complete data available for 65.5% of those with no Flow diagram of sample included in analyses over time Table 2 shows data for those who provided information at all data collections in each group compared with those who missed one or more data collection. There was evidence to suggest that those who did not provide information at all data collections were more likely to be male, score poorly on tests of cognitive ability, and score slightly higher on both the depression and anxiety scales. There was evidence to suggest that those lost to follow-up scored slightly higher on the externalising behaviour scale.
Mental health in adulthood-Symptoms of depression and anxiety were more common among those with severe externalising behaviour in adolescence than no externalising behaviour (adjusted odds ratio 1.3, 1.0 to 1.7; table 3). Adolescents with severe externalising behaviour were also more likely to report a history of nervous trouble (1.5, 1.0 to 2.2). Adolescents with mild externalising behaviour were more likely to be abusing alcohol than those with no externalising behaviour, though this was not the case for those with severe externalising behaviour.
Family life in adulthood-Adolescents with mild or severe externalising behaviour were more likely to become parents during their teenage years (table 4). They were also more likely to get divorced in adulthood compared with those with no externalising behaviour in adolescence and to report that they were unhappy with family life in adulthood. Adolescents with severe externalising behaviour were more likely to report problems in relationships with spouses, children, or friends in adulthood.
Employment and educational outcomes in adulthoodAdolescents with either mild (2.3, 1.9 to 2.8) or severe (4.0, 2.9 to 5.5) externalising behaviour were more likely to leave school with no qualifications than other adolescents (table 5). They were also more likely to be in manual social classes in adulthood. There were no significant differences between externalising groups with regard to unemployment in adulthood, though adolescents with severe externalising behaviour were more likely to report difficulties with their finances in adulthood (2.1, 1.4 to 3.2).
Global life adversity-The composite measure of global life adversity indicated that adolescents with mild externalising behaviour were more likely to experience adversity in adult life than those with no externalising behaviour (1.9, 1.6 to 2.3). For adolescents with severe externalising behaviour, however, the adjusted odds ratio was 2.9 (2.1 to 4.0), with almost three quarters of adolescents with severe externalising behaviour being in the top half of the life adversity scale (table 5) . Sex specific outcomes-Interaction terms between externalising behaviour and sex identified few significant differences between men and women for the relation between externalising behaviour in adolescence and outcomes in adulthood. Women with mild externalising behaviour were more likely to report a history of nervous trouble than women with no externalising behaviour (1.6, 1.2 to 2.2), while there was no such difference among men (0.9, 0.6 to 1.3; interaction term P<0.05). There were no differences in the relation between externalising behaviour and adult family life outcomes for men and women. There was evidence suggesting that men with severe externalising behaviour were more likely to be in a manual social class (2.7, 1.8 to 4.0) and to be unemployed (2.1, 1.0 to 4.4) in adulthood; these relations were not apparent for women (1.2; 0.7 to 2.1, and 0.5, 0.2 to 1.7, respectively; both interactions P<0.10). Notably, there were no significant interactions between sex and externalising behaviour in adolescence with regard to the global life adversity scale, suggesting that men and women with adolescent externalising behaviour are affected equally in adulthood.
DISCUSSION
Findings and similar research
In this population based follow-up of 3652 adolescents, those who engaged in externalising behaviour according to their school teachers had a higher likelihood of poor outcomes in numerous domains across a 40 year period. Adolescents who engaged in severe externalising behaviour had poorer mental health, less successful family lives, and poorer social and economic outcomes in adulthood. These poor outcomes also extended to those with milder forms of externalising behaviour. The results remained after adjustment for other important predictors of outcomes in adulthood such as sex, father's social class, adolescent depression and anxiety, and cognitive ability. For every negative outcome we measured, odds ratios were greater than one for adolescents with either mild or severe teacher rated externalising behaviour. Other studies have combined outcomes across several domains to create composite scores to measure life success and have consistently found that those with conduct or externalising problems in adolescence are less likely to be successful as young adults. [8] [9] [10] We created a similar composite score and found that adolescents who engage in either mild or severe externalising behaviour experience multiple impairments that persist throughout adult life.
As in other studies of sex differences in outcomes of adolescent antisocial behaviour, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] we did not find consistent patterns of sex specific outcomes. There was some evidence to support findings from a New Zealand study in which women with adolescent externalising behaviour were more likely to experience poor mental health as adults and men were more likely to experience economic difficulties, 18 though, as in the New Zealand study, our findings were not consistent over the range of outcomes measured.
We found that adolescent conduct problems were strongly linked to the presence of symptoms of depression and anxiety in adulthood. Other studies have shown that adolescent conduct disorder commonly occurs with other disorders, including depression, 1 and predicts depression and anxiety in adulthood. 7 8 11-16 Furthermore, antisocial behaviour in adulthood is also associated with adult depression and anxiety. 26 Comorbidity in conduct disorder seems to be the rule rather than the exception, 3 leading some to suggest that the presence of concurrent conduct disorder and depression is less likely to be an example of comorbid disease processes and more likely to be an underlying feature of conduct disorder itself. 27 Numerous studies have linked conduct problems in adolescence to alcohol abuse in adulthood. 8-11 14 Though we found evidence that adolescents with milder externalising behaviour were more likely to abuse alcohol in adulthood, most adolescents with teacher rated externalising behaviour did not abuse alcohol as adults. A population based cohort study in New Zealand reported that those whose conduct problems did not persist beyond childhood did not have increased rates of alcohol abuse in early adulthood. 11 Alcohol abuse in adulthood might be more likely only among those with particularly persistent externalising behaviours.
Longitudinal studies that have repeated measures of externalising behaviour have shown that identification of trajectories of such behaviour is important in predicting later life outcomes. 8 11 14 Antisocial behaviour in early childhood is associated with the formation of delinquent peer groups 28 and later conduct disorder in adolescence. 29 In turn, conduct disorder in adolescence is associated with further affiliation with delinquent peer groups and involvement in criminal activities. 30 Prospective longitudinal studies provide ideal opportunities for better understanding of pathways to and from delinquent behaviour throughout life. 31 Unfortunately, the national survey does not have repeat data on externalising behaviour beyond what have been presented.
Social and economic problems were much more common in adulthood for adolescents with teacher rated externalising behaviour. Particularly notable was the fact that externalising behaviour was strongly associated with leaving school early. A plausible explanation for the poor socioeconomic outcomes in adulthood is that they are a consequence of limited educational qualifications. A prospective birth cohort from New Zealand, however, has shown that the association between early conduct problems and adverse outcomes in adulthood can be accounted for by the fact that early conduct problems lead to later conduct problems and not that early conduct problems lead to educational underachievement that carries lasting consequences. 6 Our results support this concept, finding that almost all adult outcomes remained associated with adolescent externalising behaviour after we controlled for educational achievement (data not shown). This suggests that adolescent misconduct might adversely affect developing social behaviours and result in pervasive social and mental health difficulties throughout adult life.
Methodological considerations
We used data collected almost 50 years ago to identify children who might be diagnosed with a behavioural disorder today. We could not, however, make clinical diagnoses on the basis of the information collected. Dimensionally scored measures of conduct problems are more predictive of future delinquent behaviour than diagnostic categories. 7 In addition, a study of the future economic impact of antisocial 10 year olds in Britain found that those who had conduct problems that did not reach a diagnostic threshold created a considerable economic burden to society relative to adolescents with no conduct problems. 17 Similarly, we found that those with milder forms of externalising behaviour also had poor outcomes in adulthood. Consequently, the use of a dimensional scale in the present study might represent a strength rather than a weakness.
The national survey data contain only teachers' assessments of the children's behaviour, with no information from the parents or the children themselves. Teachers can make an important contribution to the identification of adolescent conduct problems, which is often missed when children or parents report on behaviour.
1 Additionally, teachers' assessments of adolescent conduct problems are more strongly associated with the adolescents' functional impairment than assessments based on information from the parents or the children themselves. 32 They also predict future delinquent behaviour better than parents' assessments. 33 Several studies similar to the present study have used data from teachers to measure externalising behaviour. 6-8 11-13 15 Teachers' reports of externalising behaviour, however, might differ from what might be captured with different diagnostic tools. Given that our results are similar to those in other samples that used self reports 9 10 14 or reports from parents, 6-8 11 12 15 we think this is unlikely to be the case. A limitation of this study is the attrition of survey members over the 40 year follow-up period, particularly among those with severe externalising behaviour in adolescence. Our results might be biased because of missing data. Those lost to follow-up were also those with the most extreme difficulties: they were more likely to have lower cognitive ability, to have had depression and anxiety in adolescence, and had more externalising behaviours. Consequently, those lost to follow-up probably had poor outcomes in adulthood, and our results might be conservative estimates of the true picture of outcomes of adolescent externalising behaviour.
Finally, we were unable to differentiate between those whose externalising behaviour began in childhood or in adolescence. People who have childhood onset antisocial behaviour might have more extreme negative outcomes in adulthood. 8 Consequently, by combining the childhood and adolescent onset groups, our findings might underestimate the severity of poor outcomes for those with the most longstanding externalising behaviours.
Our study, however, also has several methodological strengths. Firstly, the national survey is a population based sample representative of the population of England, Scotland, and Wales born in the years after the second world war. Secondly, the sample is large and allowed for follow-up of 348 adolescents with severe externalising behaviour. Thirdly, because the national survey is one of the oldest prospective cohort studies, it provides follow-up data much further into adult life than other epidemiological studies of adolescent externalising behaviour.
Conclusions
The results of this prospective population based study suggest that adolescents who engage in externalising behaviour experience multiple social and health impairments that adversely affect them throughout adult life. Given the long term costs to society 11 17 and the distressing impact on the adolescents themselves, our results might have considerable implications for public health policy.
